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Abstract 



PROBLEM TO BE SOLVED: To maintain stable sealing performance of a bellows sealing part, to carry out 
favourable centering of a pump shaft and to prevent torsion at the time of assembly. 

SOLUTION: Bellows 12 are attached on both sides of a pump head 11, and pump chambers are respectively formed 
inside. A pair of cylinders 1 is coaxially arranged against the bellows 12 so as to store the bellows 12. Opening edge 
parts 1c, 1d to cover the outer peripheral side of a connecting part of the pump head 11 and the bellows 12 are 
formed on end parts against which the cylinders 1 face. 
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taaa nmzfifiyrm. & ttiztimm-z t mz 
-xt. 

mE~ftcr><a-x£ftmz*tL?tLW.mt& t 0 izm 
Mfrt>mtrtmmm-misvyyt. 

^7 Ft. 

■rfi^yy f ^sv Hearts y y y ^ 7 f 
UE-*f«o y y y v^. ? v z z timi* y y ?<o4> 
»<o^D-x^^fc*n«iasiss<ifc-»<03Ky 

7"y-v7Fi. 

KrEsKyrartTWEsKyT-^-y Htc8*s*ir. m. 
mb<r>wkufr^mixyrmzmtzwmimm<t 
mz . «fiE#y r^*^^jMSi*coD±ai pMfflESsa 

ft^^A^JX^-y Ffc&litfc^n-Xtfyrfcfc 

B?iey y y/ti. HuE^yr^-y vt<a-xcr>&is& 
mmmzno mumm^tt h^x-hizt mm 
tth^n-xtfyr. 

[»£JB2 ] mE-^y 'J y^oS^fcfojWv&a 
^lES^n-Xtfyr. 

[M*a3 3 BfrEyyyyfcitfEyyy^'yFfc 

it. -mzj&f8.ZtiX^iSy7ZBl8.lX^Z>Zbt: 
mt-rimm 1 XM^EIStfXn-Xtf yy. 

imm j frE-««oy y y^-y fsss^ku:. 
friay y yrojUBKitirEy y ^n+tikWtE 

ti:£JS 1 - 3 tfov \-$*ft*> 1 JSE^o^o-Xtfy 7\ 

[ 5 ] ffrEy * y h mma „ 

fney y y^-y Fia^MEy y y^4"C#i:TOc 

§s»£ tozmw y * 7h*A-t, 

;it£>y*7 h*rt-MzmMz&&i£t,zw®zti 

Ztlhm&y\7 h<7)*1x*turffl&t:mi#>7i'* 

7 bcD&imtmzm&t&mftt zmix%$> to 
■c** i t twskt-timem 1 -4 ou-rti^ 1 mz 
WiKu-x^yr. 



[is*«6 3 fiEy y yr^y FoiwfEtfyry* 7 
ft* 4 1 iSES!<7Xo-x^yr. 

[0001] 

imnmt&tiffiftm *mit. jauzmmmz 
sKyxtM-ri). 

[0002] 

^^i.fsftwffl^yxi: ix. mm. x&mAizx 

- 10 2 0 7 LTHJSSiut J: 7=5:, 

7 v*mnx*#bivfc*u-xim^xittt*<w*kvt 

& fc £ff 3 ^n-X# y 7#M $>ivc ^4.04 iitfefc 
<o.r coao^o-X^y7Whffi?r*-r$ffi0TS) 4 . 
.rco^a-x-iryx'i, TO«eo^yx^<y F 5 1 1 , 
ZtotfyT'Sv F 5 1 tf)M«cra«iEBS*L!tP]fflFR<0 

y y yr 5 2 a , 5 2 b t , Htc^-cowiaitiea?^ 

y'j7^?H53a, 5 3 b fc ftfflliT^*. *fyX 
^-y F 5 1 Ktt, ffl£t1*tm<?)m>n 5 4RXfdiiii 

n5 5im&2tix^i. ttc. yyy^-yF5 3 

a, 5 3bOffl||ffl(C{i, l*I»KS!liFS<lfc^o-XS:tt 

{ o o o 3 ] 05{i, i<o^p~x>jcyr<?3rt»wflBi 

S-^"fWffl0T*4. yyy/52a, 52b|*lO# 
y7-^. y H 5 i cOMffiWi, -^CO^O-Xe 1 a, 6 
lbtiW£ZtlX^&. ^(0<Q-X6 1a, 6 1b 

4ftwrfflBttT. mnmrnmnme 2 

a, 6 2b$-»)$tT^y7^7 F5 lfc»*U * 
fc, Jigi5* s R««^»«6 3a, 6 3bSrffifigL, i 
it^* { teJg^iiO#ffla564 a, 6 4b^LT-*W 

tcaas$<i3tto-c. :^n-x*6ia, eibt^- 

<DzKy7g65a. 6 5 b ?rffMLTVi|,. ^7^7 

f 5 1 fc{±, mftcow&n 5 4 taM-tsKaffli^'^x 

i-7h66a, 6 6bt, |S|}S«£<7)DtaiP5 5{C3l)l 
■r&ttajHA/^o^. 7h67a, 67bt Sfl 

[ 0 0 0 4 ] y y 7^7 F 5 3 a , 5 3 b fi, y'j7 
^52a, 5 2b<7)Mil^^<'yyy^-y F*#7 1 
a, 7 1 bh. I^!i7^7 F#tt7 1 a, 71b 
O^SrSCy y 7^7 W-7 2a, 7 2 b 

fe«fts<fcv>*. yyyr52a, 52btyyy^ 

^.y K*ft7 la. 71b KU-X6 1 a , 6 1 
b<r)ftmi>Z®fflZtltzZ.T-m8 la, 8 1 b£JlML 

T^s. yy y^A.7 h**7 i a, 7 1 b«. 4"t^ 

**L» ;o*'C^LCf*S7 3a^y-/U7 4S:^LT 
yyy^5 2a, 5 2 b04*»fc&-oTglXI>;tfyT 



y+7h75a, 7 5 bflWilSfVC^S. .-tfyXi'-v 
7 h 7 5 a , 7 5 b^rtffllJW^ti, ^a-X6 1 a . 

6 1 b <D^iJ«6 3a, 63b 

flkossatu. iifeS7 6a, 76b izttiztimmti 

T^&.asB«7 6a, 7 6 bO±T«(±, i£f£^7 
F77a, TTbtioTSV^taSS^^TV^S. JUS 
y-v7h77a, 7 7b{4, >-'J yX^ y F#ft7 1 
a. 7 1 ab|IIte^$ftfcRffiftOiy-\>7F#;\'-7 
8a, 7 8b^rt»fc«*rtt|giiitEtlR»$itT^ 

s. 

[0005]^, @4^tJ: 3 fc, is» H 

*«t7 1a, 7 1bfcfcL y'J/f52a, 5 2b04» 

"frlfcfr flucifirt'o TStKSg Y )iiiLi'zyyy^7 9 
a, 7 9bjWBj83*l'tH.&. i«75>'5'*«7 9 a, 

7 9b , W £ tf 4 #07. * -y K tfVP h- 8 2 "CMS 
SivCfcO, ■lixfcJ^Ty'jyX'^y K*#7 1 a, 
7 1bO[Sfc, x'J/^52a, 5 2b,<n-X6 1 
a , 6 1 btf)JRft»6 2 a , 6 2 bOifSfttf sK^X^ 
-y K5 l#a»S*lTffl}£$ivO>.&. 

[0006] itfDflttRcO^o-XsKyrftts XT-ffi 
ISP 5 6 a*>fexr-S8 la, 81b fc^ZfcXT- 
6 fc , <n-X6 la, 61b ifi*S£.\zWW& 
mV&tcoX'. ©2 ! P543&^©affl!|A>7*i-.y h6 
6a, 6 6b^L-C--Ky7 , g6 5a > 6 5b£>|*JgBK 
fBSifittaqiAS it. *>XS 6 5a, 65b fcSAS 
fiJtoSf^ttaSfWXax -y h 6 7 a , 6 7 b L 

x utifj □ 5 5 ntaj-r * x yrmtt* m o sit . 

[0007] 

<u-xx>mz, mmcoftimzz&ix , ^o- 

X6 1a, 6 1bfttfcK>'X'vxK51fc:, PTF E 
(^Urh57^DX^ly>) Oj^&HJMtttffiJIB 
Srffiffl-T & i t #£v\ L*» L P T F E IlifflHtiWt^ 
fcft. \D-X6 1a, 6 1 bt;|fyr\7 H5 1 fc<9 

tt^tftfyxcowwRfliMtr? y -x L , ^-/u 
tt*«a^*rfi4c:i:*sft*. zzx\ umz. -tw^ 

xt f Y#)i>Y8 2cr>mm*btfmx'fr o , mt<r>$m 

[ 0 0 0 8 ] ttc , J^Uct&fcO^O-XitfyXT' 
14, i'liy/V F7 1 a, 71b, yijy/52a, 
52b, *.a-X6 1 a, 6 1b, ^7MH5 It 
t^0, tf7oc7)g|5B a p*\ WMcSfcl^SilTtfyX 

tfHMtSfu: i ^ cot, ^^-efuo^tasn^ife^v^ 

£9, aHffilttet*L*±t&l:V^ISIH* J ftofc. £ 
yt7h^*-78a, 7 8 b taS^-V 7 h- 
77a. 7 7bi04"CW-gC-ti~r, P5##Wl1^T 
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[0009] *?b»4. iMLtzfmt&mm-htzit) 

lz%2tifch(DX\ Xfv VMl'hff)mfS)h&&&b-t 
lZbtf%<, <n-Xx-;l^Bco££ Lfc ^-;H4fg 
Sr^JfflfUtift-f £ Z b WX'% IKa-X^yy^m^-f 
tzk&minmt-th. *$S9H4, ^yxW 
y^-tBL, «lii^)iat<i|»±S:EHxiJ: 

oizuc<v-xx>7'£mtz>zk£m2<?)mb 
?l. 

[00 10] 

>7(4, Ft, ^cO^yr^ y KcT) 

mKcsv^MnM^m«^3 xoizwrnztixtimz 
x>?m:*ti?tm®frk kmzmmzztiztitf 
{m^m^mm^co-mcoKu-xk . tme-*t« 
ald-xs- iwc-eftwm- & ct a Kfrie^o-x 

fEtfyX's ••/ F fc fflB^n-X^tt^SfcWfflj&^l*}* 

■^snwttco-woDx y yxt , i*ife-»tf!)5/u y?* 
ix. m&vyyb&izm^v-xmwizfmm. 

tttlftlBtfLtZ-ttVisV yy^ v Yk , :n<iy 

i: , mu-ncn^) yy^ y ^i^iinvnK^ u yy 
n^mizWiixm&^mM&mznm i&-mm 
iz-m<v-xco&mizzti?timztitz-m 

xyyv* 7 h k , dix/o-^^yxv^ 7 hC0« 

t-3e«flatt«-oT3t»t*^7 ha^^at . iff 

*coiss ! p*^H(ris^>'XS(cffia^)*8g*^«<tft 
fc, H?lB^>xg*^^Mffi*oD±iiipA,fl(ria^sf* 

SrS< AVUXi- 7 h t S-ffix^^D-X^yXtfcv^ 
T, m^iyUyy**, HffKtfVX^y Ht^o-X^ 
^^[•iSffll^^o BBPlMPSrW-f 6 fc^>r** Z k Sr 

[ooii] i&tmz , *ryXA,-y k t^o-x 
yy^coHjpisstioTjfam*^*. i^fcft, ^y 

7«»iffCi-5tt^7^7 Ffc^o- 
Xi^^$r«^tl»^^»tl. ^ i: * { =5:< , x 

• y h't^o-xjs, WLfifatoffiazimztix^hto 
x\ z.tibmtki'V y?k<n j e.y?-&Lmm.tim 
t. ztit>com%. ^u-x^mmmizi^xmi-t 

his-)V&^<n%1}mmzm-b$ffi8.tfm-t<riX\ x 
yTwxhv-fmiStbx. tfyromzzmmitz 
mhzbtfxzh. 

[ooi2] *m?mt i^mmmmizts^xn. 
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OMR* mzmmtttLZ. 5v^tK-&^4IH£!i»S: 

(4&ia. ioiati-by^-ajU, fctfiRlW:£[24c: 

[ 0 0 l 3 1 XWJlnmzftt U^JRKfcwc 
14, fflfE^ u y^k l?ie^ 'J F k 
$ftT;WxyX£0j£LT>A4. £*>J:3fc. yyy 
i/ 'J y^-y Ffc#-*fc#jft3*VO>4 k . v'J 
y^k x'J y^y Fk^co-ty^-XVi^t^rV^ 
JEt»«(iO»V vfe y b £fr d .1 k ' # 

I). 

[ 0 0 1 4 ] fcfc. MS-MOv'J y^A.- y Fjli|g#g 

i±. mm m& y ^^jaiitwiB^ y y*o*<&tt 
tz. ue^* 7 muesli . <MtJfH(ffexy>^-y 

*g>-^7 hC7)f^-? f h.C04|gPS-HUlB^>'rx J r7 h<7)# 
#4. MEvy >y\ y VcnmiX>7i' J r 7 h 

*«JBtt-f ftas^c, 7 -y JHBia^** y y7>—/l^ 

§S«t 44 oizttili , KtsKvr««MllJftta:!WK*L 
T. stfyTO*atffc:£EI4.rka*T*4. 
[00 1 5] 

x y y rgp i a , ib wztih ~> y y r» l 
a, lb nmftfotomiztmztvk >■ y y y m 

2a, 2b*M*ttLT&4/v>>*y?'3a, 3b£fif 
£4. IW^y'y/Sa, 3bO-^i)€S<^^rt 

Htm. zwrnx-im^Lz^xyT^-y vtmwzti 

□4ar/tttBP5*T®fg$ilTV^4. ifc, y'Jy^ 
•y Fa 2 a , 2 b OWiiifcli , rtatdfatSflfc^n- 
Xfca«WIrt&fctf>0>«tt. <7U»xr-**lft*4 
l7-MD6a, 6b**f§{t£>*VC^4. y'Jy^ 
yFgff2a, 2b<0?M«4. 'Vy W-7a, 7b{= 

[00 16] 02(4, ZnKa-XXyTnft&comfe 

i^tmmmx'hi. A^^a, 3b<o£*>-t*- 
vyFii #y y yrgp 1 a , i b k mmmzzmzti 



nwuwiwnesr p t f Emx-Mf&.ztitz-Mm& 

PMPRtfKo-X 12a. 1 2 b *>\ 5V tf)§BPffl#|*j 
#-&--p«k 3 fcE«3*U ^C^y7-S 13a, 13b 
£-£iV?-';hjgj£LTlA&. ^n-X12a, 12b 
Jis WRnmim 14a, 1 4 b k , JKSItoPJKtttfTO 
iSl5a, 1 5bk. C<lfe*-*WtCiittt4K!K 
flDtW#«gPl 6 a. 1 6 bjb^&S. mtiiVJRttMl 
4a, 1 4 b lz (4 s * tf> Mtimmm H(= 2 R*>8» 1 4 

amm^ti, wc^y'i 4 d#Bj£$*vc^ 

4. ^1-4^^7^ -y F 1 1 fctt, flXft« 14a, 14 

bmmm 1 4 c kShH-4 2gt*>ssB 1 1 at , 

Wyl 4 dk^lH^h^i-'l 1 bmfoZtlXU 
4. P5#(4. WvHdWyl lbfctri-jTIS 
»14cfcS8Bl 1 akfcioTiSftv-^rt 5 
mSilTl^*. ^yr^^Fl 1W4, SE*^(RiiP 

4t:jew*iaa^- h 1 azmmzmm-t&mLWi 

jVfa.- y VI 6 a , 1 6 b k , Hffl[*<Ott{BP 5 (=31 
jl-f4tttiJ^- h 1 9 tSStcBBHWittaHH^^ra 

-7M7a, nbkwmmztix^z. 

[00 1 7] A>>^/3a, 3bC0^yy^g51a. 
1 b{4, d^^-^eO^o-Xl 2a, 12b£|*]gM= 
-efL-f ^JR^-f 4 4 p (=^P-X 12a, 12b izft L 
THtt«t=El!$#lTV^. yy y^"g|51 a, lb<05 
VH=|6]*H^oMP«^h^t=(4. ^Pi^l c, 
1 diflMZtiX^t . icO^ffllMB la, 1 b05rt& 
(4, TK^X^-y F 1 1 OWSaVXn-X 12a, 12 
bOTOft* 14a, 14 bWmt $(=!&. 

£§*i-o>4. ipwic, i dcoi*ii?iajea5tffM 

SixfeJBffli e, i fi4, m\<n^)yf^v FS2 
a, 2b*»^Hat560aSLfc3R l 3aiU8S8a, 8b$ 
ilKrt- 4 4 P T F EMmx 9 -y F if-)V h 9 
iO. Fl 1 t^n-Xl 2 a, 12bcAjjs± 

£%&*fmi'-)vm<?>o y y^*2 o &jtixmmfr$>m 

#ti>. fflnmU 1 c , 1 d(4, #y7'^>y F 1 1 k^ 
d-X 12a, 12b ete&t&nWSMteWtiX . 

lie i id wi. a Italia JB^rtio ix 
fl» i g k m i h t iM&tt zkx\ mfao®. 

E8ltbZ?rd£ot t z%r>X^&. 
[00 18]A>)y>/3a, 3b0)y>J^7H» 
2a, 2b(4, yyy^gPla, lbk^=.<n-X 
12a. 12 b^(-®J(=^H§iX^XT-S 2 1 a , 2 
lbS:»«f6. yy ^^7 F»2a. 2 b {={4. # 
y7-04"C«ttt=»oTfL2 2 a . 2 2 b}WBfiRS-h.T*J 
0, dO?L2 2a, 2 2b(=W^2 3a, 2 3b*^J» 
8*1, d«0Wg23a, 2 3 M=*y7tit=&oTJIt!j 
i4t=^yX^A-7F24a. 2 4 b*«JfjlLTV^4. 
*ryXxA'7F24a. 24bk?L2 2a. 2 2bfc<0 
mt. y-yX^-;P2 5a. 2 5 bt^^TS^fcx- 
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;^$i^TV^S. ^yrvA-7h24a, 24bC0Ka- 
XI 2 a , 1 2 bfflOJUffitt. JRm.3 la, 3 l b£ 
ftlX^v-Xl 2a. 1 2b<9iirt!j&l 5a, 15b 
i:E^$flT^I., ^y7*v-v7h24 a, 24bc7)S 
*HI<7)SgBte, Sl&!i«3 2 a , 3 2 b£*VH- 3 3 tcj: 
oT3i^$tlT^I., **S$32a, 3 2bti, is>)> 
/31a, 1 b^Mi]±T(4S(CfcV^T . SMSS"*- 7 F 
34a, 3 4b£rtLT*^h3 5fcJ:iTffi5fciil* 
$*VO>&. ,Ift.£>iI&>"V7F34a, 34b(i. i/ 
'J>^7 H»2a, 2 b|Bfc»aB$;h.fcS'*7 F#A 
-3 6a, 3 6btf>rtfflfc, «l*fofcgIlg£fc:iRS3 
ivO>4. H+3 7a, 3 7b(2. Kffi3 2 
a. 3 2b<Dm^mHii-mm-tyf. 3 8a, 3 8 
btt. X7-S2 1 a, 2 1 bfi^jf *t£$tUt&$ 

[00 1 93 at:, zco* o &mzti&&amtzm 

(cxr-tflafttftk. XT-S2 1 ac7)JBE7)* { Sil> 
COT, <n-Xl 2aj&«IWWS. £<0»jaWBi, * 
yrxt 7 F 2 4 a^^2ISC3 2 a -Sties'* 7 F 3 
4a, 34b-*ji?S1S3 2b->#yri/*7h24bS: 
ftl/C^o-Xl 2bfcga$*u <o-Xl 2btfW 
*t&. £OlWFC s PRjXffljA>7i- •/ F 1 6 a# 
ffl, 16 bsWJB, ttiUfflA'/WXJL- >y H7affl, 1 
7b*»BBi:s5r&<o-C, ^>XSl 3 a(:#A§^M 
®#V\>7'xx.y H7a. tttiJ?K-h 1 9^^LTtt 

ffiP5*»i5>ttajsfi» 40x^1 3bt2tt, man 4. 

RtaiJK- F 1 8&tfA;l'7xx.y hl6b £tf-LT?£i* 
$# { SA£;h.&. 3fiif-fe>"9-3 7 bjWKfl*3 l b<0i£ 
**ttdl**fcx7--tt»a«ffjLS*i4. 
[ 0 0 2 0 ] Wi^X. xr-tt&P 6 b fcx7-#«tt 
3*16. -rfUCfcO. xr-S2 1bf)ff^jW(4itf3 

t\ ^o-xi 2b*«i8*t*. ioiaiaMWi. *y 

7 F 2 4 b ^^ittSfi 3 2 b-*jgiS&^ 7 F 3 4 
a. 3 4b->j^S3 2a-,-Kyry+7b24a^ 
LT^P-Xl 2 alZfSMZtl. <o-Xl 2a.tfto£ 
?l. ZCDW}ftX\ MA'^yazv F 16am 
1 6 btfffl, ttabllAVl/7'xx.y F 1 7 aim. 1 7 b 

Aft'^w, #y?mi 3bi,zmxwzW&w.tf 

7b s RtUS^-M 9£:frLTttajP 
5*»fettaiSfls ^7ll3at«, IBiP4, ©a 
sK- F 1 8&tf/\>XJLX.y F l 6 a£^LT&iM$a ! 
z/SASilS. 7 aMRf«R3 1 aCOiSttS: 

&ffl1-Sfcx7-«fc* t ffit$*i*. W±Oi&^Sr^0 

[0021] ^mim^u-x^yr^z xtin, >v> 



y^a, 3b<0^';y^r»l a. 1 b£7)gBPSSffi 
T\ F 1 1 fc<n-X 12a, 12 bffMtt 

gP14a, 1 4 b Sr«rtrffi*C»E«rt-& 4:ftt=, MPS 
ffil c , 1 dSrJfifcteWtT, ^^7-^ y F 1 1 t<n 
-XI 2a, 1 2b«7)^|6i<o^8!it,t6j^-ri>«J:atL 

Kcr>x\ mmco v-ivMizmmm-th z t a*c* 

**. BHPIIffilc. ldfcSWtfcflffllgfclH 

WihfctfBte-j-scfcickoT, ^yyygpia, 1 

b Ofl ^flcOftfitlElItCz&g-f S £ i: & . 
[00 22] ^7yt7h24a, 2 4bC0i^ 
'J >y7V-;U2 5 a, 2 5 btt. 0tt 

tfH3 t^Ti a c, mm2 set, *<ort«atttt 
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